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Customer Acceptance of Smart Electricity Tariffs

-

Preliminary results of a choice experiment
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Research Question and Context

− Should smart meters include load-limiting device functionality?
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Quelle: https://web.smart-me.com/

Smart Meter Rollout by 2027:

Quelle: Bundesrat, 2008. Stromversorgungsverordnung (StromVV).
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Quelle: https://web.smart-me.com/

Market Design Implications:

Source: Avenir Suisse, https://www.avenir-suisse.ch/massgeschneiderte-versorgungssicherheit/
Quelle: Winzer, C., Borggrefe, F., 2019. Why and how to implement priority service in 

Europe. The Electricity Journal 32, 66–71. https://doi.org/10.1016/j.tej.2019.05.014

https://doi.org/10.1016/j.tej.2019.05.014
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Method: Choice Attributes
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Attribute Levels

Peak Frequency 5 peak periods per year

50 peak periods per year

100 peak periods per year

Additional cost during peak periods CHF 1 per kWh

CHF 5 per kWh

Between CHF 1 and CHF 5per kWh

Saving Target Up to 2 large appliances

Up to 1 large appliance

No large appliances

Automatic action None

Limit Total demand

Limit specific appliances

Monthly base fee CHF 40 per month

CHF 60 per month

CHF 80 per month



Method: Survey design
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Sample Choice Task:  Control Group Random assignment: 

- 1 of 14 „blocks“ containing 6 choice tasks

- control or treatment group

Mouseover information:

Duration and advance notice of peak periods

Cost per peak period for avg. 2 pers. household

Resulting consumption (kWh) per peak period

Delay after which, devices are switched off. 

Resulting price per kWh for average 2 person 

household



Method: Choice model and calibration
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Random Utility Framework: (Train, 2003)

Uitj =  I xitj + ijt

Random Variables: 

▪ U: Utility of alternative j in choice task t for individual i

▪ i : Part-worth of contract attributes (for individual i)

▪ ijt: Random utility component of alternative j in choice task t for individual i

Constant Variables: 

▪ xitj : Contract attributes of alternative j in choice task t for individual i

Assumed distributions:

▪ Logistic

▪ Normal

▪ Mixed Logit

Pr 𝑐ℎ𝑜𝑖𝑐𝑒 = 𝑗1 =
𝛽𝑖 ⋅ 𝑥𝑖𝑡𝑗1

σ𝑗≠𝑗1𝛽𝑖 ⋅ 𝑥𝑖𝑡𝑗

Calibration methods:

▪ Hierarchical Bayes

▪ Latent Classes

▪ Maximum Likelihood

▪ K-Means and other

clustering algorithms?

Quality metrics:

▪ Akaiken Information Criterion

▪ Bayesian Information Criterion

▪ Log likelihood

▪ Pseudo R-squared

▪ Hit-rate (in and out of sample)
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Preliminary Results: Descriptive statistics: 

Survey sample
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Preliminary Results: Descriptive statistics: 

Frequency of attributes
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Attribute Levels

Peak Frequency 5 peak periods per year

50 peak periods per year

100 peak periods per year

Additional cost

during peak

periods

CHF 1 per kWh

CHF 5 per kWh

Between CHF 1 and CHF 5per kWh

Saving Target Up to 2 large appliances

Up to 1 large appliance

No large appliances

Automatic action None

Limit Total demand

Limit specific appliances

Monthly base fee CHF 40 per month

CHF 60 per month

CHF 80 per month

Large difference of 

frequency for monthly 

price levels

“no large appliances” 

significantly selected 

less often

Different sequence of 

attribute levels for 

“additional cost”, 

“saving target”, and 

“automatic action”

Moderate aversion 

towards limiting total 

demand



Preliminary Results: Consistency checks
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Drop 21 

respondents with

RLH below 0.5

+

138 further

respondents who

randomly clicked??

Other filter

criteria? (e.g. 

repeated left

clicks)
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Preliminary Results: Average willingness to pay (WTP) for 

different attribute levels (Using Hierarchical Bayes)
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Attribute Levels

Peak Frequency 5 peak periods per year

50 peak periods per year

100 peak periods per year

Additional cost

during peak

periods

CHF 1 per kWh

CHF 5 per kWh

Between CHF 1 and CHF 5per kWh

Saving Target Up to 2 large appliances

Up to 1 large appliance

No large appliances

Automatic action None

Limit Total demand

Limit specific appliances

Monthly base fee CHF 40 per month

CHF 60 per month

CHF 80 per month

Monthly fee is most 

important criterion

Strong aversion to high 

monthly fees

Limiting demand to 1 

device is preferred; 

Aversion to using      

“no large appliances”

Frequency of 50 peaks 

per year does not 

create disutility; 

Aversion to 100 peaks 

per year

WTP (CHF per month)

Expected sequence for 

peak price

Users prefer limitation of 

specific appliances 



Preliminary Results: Respondent Clusters 

(Using Latent Class Analysis)
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6650

6700

6750

6800

6850

6900

2 3 4 5 6 7

CAIC BIC

Best results for 2 to 3 

clusters

3 Groups

1 2 3 Total

2
 G

ro
u

p
s 1 0 6 172 178

2 313 86 5 404

Total 313 92 177 582

3-Group solution divides 

largest group from 

2-group solution

Number of respondents

in each group:

Akaiken Information Criterion (AIC) and

Bayesian Information Criterion for 

Different number of groups:

Test other

clustering

methods? 

Use other

comparison metrics? 

(e.g. percent

correctly predicted)



Preliminary Results: Willingness to pay (WTP) for different 

attribute levels (Using Latent Class Analysis)
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Attribute Levels

Peak Frequency 5 peak periods per year

50 peak periods per year

100 peak periods per year

Additional cost

during peak

periods

CHF 1 per kWh

CHF 5 per kWh

Between CHF 1 and CHF 5per kWh

Saving Target Up to 2 large appliances

Up to 1 large appliance

No large appliances

Automatic action None

Limit Total demand

Limit specific appliances

Monthly base fee CHF 40 per month

CHF 60 per month

CHF 80 per month

WTP (CHF per month)

Group 1: Avoid 

extremes

Group 2: Avoid 

restrictions

Group 3: Avoid 

peak charges

Does disutility depend on: 

frequency, additional during peak

periods?

To what extent can utility be

explained by demographic

variables?
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Preliminary Results: Willingness to pay (WTP) for different 

attribute levels (Using Latent Class Analysis)
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Attribute Levels

Peak Frequency 5 peak periods per year

50 peak periods per year

100 peak periods per year

Additional cost

during peak

periods

CHF 1 per kWh

CHF 5 per kWh

Between CHF 1 and CHF 5per kWh

Saving Target Up to 2 large appliances

Up to 1 large appliance

No large appliances

Automatic action None

Limit Total demand

Limit specific appliances

Monthly base fee CHF 40 per month

CHF 60 per month

CHF 80 per month

WTP (CHF per month)

Group 1: Convincing consumers to allow 

automation creates similar disutility as bill 

increase of :

▪ 10 CHF/ month (for device specific action)

▪ 20 CHF/ month (for total demand restriction)

Group 2-3: Convincing consumers to allow 

automation creates similar disutility as bill 

increase of :

▪ 1-2 CHF/ month (for device specific action)

▪ 2-3 CHF/ month (for total demand restriction)
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Potential implications for smart-meter roll-out

Efficiency of load limiting devices depends on sum of: 

metering cost + consumer WTP + grid expansion cost… 

• Consumers prefer device specific control

• Grid expansion cost is much larger than the other cost components

• What is strategic value of „ability to introduce load limitations if needed“?

Normal Smart Meter Total Demand Limit (Group 1) Device Specific Control

Cost Comparison Group 1

Metering Cost Consumer WTA Grid Cost

Normal Smart Meter Total Demand Limit (Group 1) Device Specific Control

Cost Comparison Group 3

Metering Cost Consumer WTA Grid Cost



Thank you.


